RETRACTABLE SEATS 

[0001] 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to retractable seats for a vehicle. More particularly, 
the present invention relates to retractable seats in which the seat can be retracted when a seat 
cushion is brought down to the floor by means of a link mechanism. 
[0002] 

2. Description of the Related Art 

A retractable seat of this type is taught, for example, by Japanese Laid-Open Patent 
Publication No. 2002-316567. 

In the known art, the seat is vertically movably supported on a vehicle floor by 
means of front and rear links. A hinge means provided on a seat support point of the rear 
link has a rotation restriction function for preventing the rotation of the rear link^ Due to this 
rotation restriction function, the seat can be maintained in a retracted condition in which the 
seat is retracted into a receiving recess formed in the vehicle floor and maintained in a use 
condition in which the seat is positioned above the receiving recess. 
[0003] 

However, in the retractable seat that is supported by the links, the link rotation 
regulating function of the hinge means does not provide sufficient support strength to the seat 
when it is in the use condition. That is, when an excessive load is applied to the seat, for 
example, as in the case of a collision of the vehicle, the seat may not be sufficiently 
supported. 
[0004] 

SUMMARY OF THE INVENTION 

It is, accordingly, one object of the present teachings to provide an improved, 
retractable vehicle seat. 
[0005] 

For example, in one aspect of the present teachings, a retractable seat may include a 
seat cushion, a seat back rotatably supported on the seat cushion, and a link mechanism for 
supporting the seat cushion on a floor. The link mechanism includes a front leg and a rear 
leg that are pivotally connected to the seat cushion and the floor, so that the seat cushion and 
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the seat back can be switched between a use condition and a retracted condition. The seat 
may further include a restraint mechanism provided on the floor for preventing the link 
mechanism from moving when the seat is in a use condition. 
[0006] 

According to this retractable seat, the restraint mechanism may provide sufficient 
support strength to the seat when the seat is in the use condition. Therefore, even if an 
excessive load is applied to the seat, the seat can be sufficiently and reliably supported. 
[0007] 

Other objects, features, and advantages, of the present invention will be readily 
understood after reading the following detailed description together with the accompanying 
drawings and the claims. 
[0008] 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a partially omitted side view of a retractable vehicle seat according to a first 
embodiment of the present invention; 

FIG. 2 is a perspective view of a frame assembly of the retractable seat; 

FIG. 3 is a partial side view of the frame assembly of the retractable seat; 

FIG. 4 is a partially exploded perspective view of the frame assembly; 

FIG. 5 is a partially exploded perspective view of the frame assembly; 

FIG. 6 is a partially exploded perspective view of the frame assembly; 

FIG. 7 is a partially exploded perspective view of the frame assembly; 

FIG. 8 is a partial side view of the frame assembly of the retractable seat; 

FIG. 9 is a cross-sectional view taken along line IX-IX in FIG. 8; 

FIG. 10 is a cross-sectional view taken along line X-X in FIG. 8; 

FIG. 11(A) is a side view of the frame assembly, illustrating a condition in which the 
seat is in a use condition; 

FIG. 1 1 (B) is an enlarged view of an encircled portion of FIG. 1 1(A); 

FIG. 12(A) is a side view of the frame assembly, illustrating a condition in which a 
seat back is started to be tilted forwardly; 

FIG. 12(B) is an enlarged view of a encircled portion of FIG. 12(A); 

FIG. 13(A) is a side view of the frame assembly, illustrating a condition in which the 
seat back is further tilted forwardly (i.e., an initial or first intermediate condition of the seat); 

FIG. 13(B) is an enlarged view of an encircled portion of FIG. 13(A); 
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FIG. 14(A) is a side view of the frame assembly, illustrating a condition in which the 
seat back is further tilted forwardly (i.e., a second intermediate condition of the seat); 

FIG. 14(B) is an enlarged view of an encircled portion of FIG. 14(A); 

FIG. 15(A) is a side view of the frame assembly, illustrating a condition in which the 
seat back is further tilted forwardly (i.e., a third intermediate condition of the seat); 

FIG. 15(B) is an enlarged view of an encircled portion of FIG. 15(A); 

FIG. 16(A) is a side view of the frame assembly, illustrating a condition in which the 
seat is in a retracted condition; 

FIG. 16(B) is an enlarged view of an encircled portion of FIG. 16(A); 

FIG. 17 is a schematic view of a three-joint link of a front leg; 

FIG. 18 is a schematic view of a three-joint link of a front leg according to a second 
embodiment of the present invention; 

FIG. 19 is a side view of a retractable vehicle seat according to a third embodiment 
of the present invention; 

FIG. 20 is an enlarged side view of FIG. 19; 

FIG. 21 is a side view of the seat similar to FIG. 13(A); 

FIG. 22 is a side view of the seat similar to FIG. 15(A); 

FIG. 23 is a side view of the seat similar to FIG. 16(A); 

FIG. 24 is a side view of a retractable vehicle seat according to a fourth embodiment 
of the present invention; 

FIG. 25 is an enlarged side view of FIG. 24; 
FIG. 26 is a side view of the seat similar to FIG. 13(A); 
FIG. 27 is a side view of the seat similar to FIG. 15(A); 
FIG. 28 is a side view of the seat similar to FIG. 16(A); 

FIG. 29 is a side view of a retractable vehicle seat according to a fifth embodiment of 
the present invention; 

FIG. 30 is a side view of the seat similar to FIG. 13(A); 
FIG. 31 is a side view of the seat similar to FIG. 15(A); 
FIG. 32 is a side view of the seat similar to FIG. 16(A); 

FIG. 33 is a side view of a retractable vehicle seat according to a sixth embodiment 
of the present invention; 

FIG. 34 is a side view of the seat similar to FIG. 13(A); 
FIG. 35 is a side view of the seat similar to FIG. 15(A); 
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FIG. 36 is a side view of the seat similar to FIG. 16(A); 

FIG. 37 is a side view of a retractable vehicle seat according to a seventh 
embodiment of the present invention; 

FIG. 38 is a side view of the seat similar to FIG. 13(A); 
FIG. 39 is a side view of the seat similar to FIG. 16(A); 

FIG. 40 is a side view of a retractable vehicle seat according to an eighth 
embodiment of the present invention; 

FIG. 41 is a side view of the seat similar to FIG. 13(A); 
FIG. 42 is a side view of the seat similar to FIG. 16(A); 

FIG. 43 is a side view of a retractable vehicle seat according to a ninth embodiment 
of the present invention; 

FIG. 44 is a side view of the seat similar to FIG. 16(A); 

FIG. 45 is an enlarged view of a lock mechanism, illustrating a condition in which 
the seat is in a use condition; 

FIG. 46 is an enlarged view of the lock mechanism, illustrating a condition in which 
the seat is in a retracted condition; and 

FIG. 47 is an elevational view of the lock mechanism of FIG. 45. 

[0009] 

DETAILED DESCRIPTION OF THE INVENTION 

Nine detailed representative embodiments of the present teachings will now be 
described in further detail with reference to FIGS. 1 to 47. 
[0010] 

First Detailed Representative Embodiment 

The first detailed representative embodiment will now described with reference to 
FIGS. 1 to 17. 
[0011] 

In a retractable seat shown in FIGS. 1 to 3, it is possible to adjust forward and 
backward tilting angles of a seat back 20 with respect to a seat cushion 10 by means of a 
reclining device 26. The reclining devices 26 can tilt the seat back 20 forwardly and 
superimpose the same on the seat cushion 10, and retain the seat back 20 in that condition. 
The seat cushion 10 is supported on a vehicle floor F via a pair of right and left front legs 40 
and a pair of right and left rear legs 60 (FIGS. 2 and 3). 
[0012] 
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The seat back 20 includes a headrest 21 (FIG. 1). The headrest 21 is vertically 
movably attached to the seat back 20, so that its height can be adjusted. When the seat is to 
be retracted, the headrest 21 can be moved to a lowermost position, so as to be superimposed 
on a front surface of the seat back 20, as shown by a broken line in FIG. 1. 
[0013] 

As shown in FIGS. 2 and 3, the reclining device 26 interconnects a cushion frame 12 
of the seat cushion 10 and a back frame 22 of the seat back 20. The front legs 40 and the 
rear legs 60 support the cushion frame 12 on the floor F. The front legs 40 and the rear legs 
60 preferably form a four-joint parallel link mechanism together with the cushion frame 12 
and the floor F. The link mechanism thus formed permits the cushion frame 12 (the seat 
cushion 10) to fold down onto the floor F. 
[0014] 

As shown in FIG. 4, each of the cushion frame 12 and the back frame 22 is mainly 
made from a U-shaped pipe. Lower arms 16 are attached to both ends of the cushion frame 
12, and upper arms 24 are attached to both ends of the back frame 22. The upper and lower 
arms 16 and 24 are connected together via the reclining devices 26. Further, the right and 
left lower arms 16 are interconnected by a reinforcing rod 14 extending therebetween. 
[0015] 

When the seat back 20 is tilted forwardly and backwardly by the reclining devices 26, 
the resulting tilting motions of the seat back 20 can preferably be transmitted to two lock 
mechanisms Gl (which will be hereinafter described) via right and left individual cables 79. 
That is, cable brackets 16a are attached to the right and left lower arms 16, and connection 
brackets 24a are attached to the right and left upper arms 24. Each of the cables 79 includes 
an outer tube 79a and an inner cable 79b. One end of the outer tube 79a is connected to the 
cable bracket 16a. One end of the inner cable 79b is connected to the connection bracket 
24a. 
[0016] 

A driving means 30 for driving the reclining devices 26 is attached to one of the 
lower arms 16 of the cushion frame 12. The driving means 30 includes a motor 32 and a 
differential mechanism 34. The motor 32 can be controllably rotated in normal and reverse 
directions. Rotational motion of the motor 32 may preferably be transmitted to an operation 
shaft 36 of one of the reclining devices 26 via the differential mechanism 34, thereby rotating 
the operation shaft 36. The rotational motion of the operation shaft 36 is transmitted to a 
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reclining shaft 38 of the other of the reclining devices 26 via a connecting rod 37. As a 
result, the driving means 30 may synchronously operate the two reclining devices 26. 
[0017] 

As shown in FIG. 5, each of the front legs 40 is formed from a pipe. Lower ends of 
the front legs 40 are fixed to a lower supporting member 42. Further, upper ends of the front 
legs 40 are respectively provided with upper supporting portions 46. Both ends of the lower 
supporting member 42 are rotatably supported by a pair of bearing brackets 44 that are fixed 
to the floor F. The two upper supporting portions 46 are respectively rotatably connected to 
right and left hinge brackets 12a provided on a front lower surface of the cushion frame 12 via 
hinge pins 47. Thus, the front legs 40 constitute a part of a parallel link with respect to a 
front portion of the cushion frame 12 and the floor F. 
[0018] 

As shown in, for example, FIGS. 2, 3 and 5, a driving means 50, for folding down 
the cushion frame 12 onto the floor F or for restoring it to an original position, is positioned in 
front of the front legs 40. The driving means 50 includes a motor 52 and a differential 
mechanism 54. As best shown in FIG. 3, the motor 52 and the differential mechanism 54 are 
vertically rotatably attached to a mounting bracket 56 via a pin 57. As will be appreciated, 
the mounting bracket 56 may preferably be fixed to the floor F. The motor 52 can be 
controllably rotated in normal and reverse directions, and its rotational motion may preferably 
be converted to a reciprocating motion of an operating member 58 (i.e., screw rod) of the 
differential mechanism 54. A connection member 58a is connected to a forward end of the 
operating member 58. The connection member 58a is rotatably connected to a connection 
member or connection arm 42a via a connection pin 58b. As will be recognized, the 
connection arm 42a is fixed to the lower supporting member 42 of the front legs 40 and is 
inclined forwardly. Further, the forward end of the connection member 58a is provided with 
a hook 58a- 1. The hook 58a- 1 is positioned, so as to engage and disengage an engagement 
member 48 that is fixed to a lower portion of the front legs 40. 
[0019] 

As shown in FIGS. 2, 6, and 7, the rear legs 60 are have the same construction and 
are arranged symmetrically. Each of the rear legs 60 comprises two plate members 61 and 
62 (i.e., inner and outer plate members 61 and 62). Lower end portions of the two plate 
members 61 and 62 are positioned so as to sandwich a bearing bracket 64 fixed to the floor F, 
and are pivotally connected to the bearing bracket 64 via a hinge pin 66 that is inserted into an 
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elongated hole 64a of the bearing bracket 64. A stopper 68 is disposed in front of the 
bracket 64 and fixed to the floor F. The function of the elongated hole 64a and the stopper 
68 will be hereinafter described. 
[0020] 

Upper end portions of the two plate members 61 and 62 are connected to a hinge 
bracket 14a via a hinge pin 70, with a spacer 72 interleaved therebetween. As best shown in 
FIG. 2, the hinge bracket 14a is fixed to the reinforcing rod 14 of the cushion frame 12 and 
sandwiches the upper end portions of the plate members 61 and 62. Thus, the right and left 
rear legs 60 constitute a part of the parallel link mechanism. In addition, the right and left 
rear legs 60 are interconnected by means of a reinforcing rod 73 that extends therebetween. 
[0021] 

The plate members 61 and 62 respectively have lock holes 61a and 62a that 
constitute a part of the lock mechanism Gl. The outer plate member 62 is provided with a 
retaining plate 63 having a lock hole 63a that constitutes the lock mechanism Gl. The 
retaining plate 63 is attached to the outer plate member 62, with interleaving a pair of upper 
and lower guide pins 62b therebetween. That is, a gap is formed between the plate member 
62 and the retaining plate 63 by means of the guide pins 62b. A support member 80 (i.e., 
restraint mechanism or support mechanism, which will be hereinafter described) is slidably 
received in the gap formed between the plate member 62 and the retaining plate 63. 
[0022] 

As shown in FIGS. 6 to 10, the inner plate member 61 is provided with a bearing 
bracket 61b and a cable bracket 61c. A lock member 74 that constitutes another portion of 
the lock mechanism Gl is rotatably supported on the bearing bracket 61b via a hinge pin 78. 
The hinge pin 78 is arranged inside of the rear legs 60, so as to extend along a longitudinal 
direction of the seat. As best shown in FIG. 9, the lock member 74 has a hook-shape 
forward end portion which is constructed to enter the lock hole 63a of the retaining plate 63 
through the lock holes 61a and 62a of the plate members 61 and 62. Further, the hinge pin 
78 is provided with a spring 76. As will be appreciated, the spring 76 is arranged and 
constructed to appropriately urge the lock member 74 in a direction that the forward end 
portion of the lock member 74 can be rotated to enter or engage the lock holes 61a, 62a, and 
63a. 
[0023] 

The other end of the outer tube 79a of the cable 79 is connected to the cable bracket 
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61c. The other end of the inner cable 79b is connected to the lock member 74. Therefore, 
when the inner cable 79b is pulled, the lock member 74 rotates against a force of the spring 76, 
so as to be retracted from the lock holes 61a, 62a, and 63a. 
[0024] 

Each of the right and left rear legs 60 includes the support member 80 that supports 
the rear legs 60 from behind thereof. As shown in FIGS. 6 and 7, a lower end portion of the 
support member 80 is formed with a shaft hole 80a. The support member 80 is supported on 
a bracket 82, disposed on the floor F, via a hinge pin 84 that is passed through the shaft hole 
80a. Further, an upper end portion of the support member 80 is formed with a lock hole 80b 
that constitutes a part of the lock mechanism Gl. As described above, the support member 
80 is slidably received in the gap formed between the plate member 62 and the retaining plate 
63 of the rear leg 60. The lock hole 80b of the support member 80 can be aligned with the 
lock holes 61a, 62a, and 63a, on the rear leg 60 and can receive the forward end portion of the 
lock member 74. 
[0025] 

This retractable seat can be switched between a use condition shown in FIGS. 1 to 3 
and a retracted condition (FIGS. 16(A) and 16(B)) by operating the link mechanism described 
above. As will be appreciated, when the seat is in the use condition, the rear legs 60 may 
preferably be supported by the support members 80. The lock mechanisms Gl may function 
to keep a condition in which the rear legs 60 are supported by the support members 80. The 
lock mechanisms Gl will be hereinafter described in detail. 
[0026] 

When the seat is in the use condition, the upper end portion of each of the support 
members 80 is positioned in the gap formed between the plate member 62 and the retaining 
plate 63 of the rear leg 60 (FIGS. 8 and 10). In this condition, a lock portion 80c, formed on 
the lower surface of the upper end portion of the support member 80, engages the lower guide 
pin 62b (FIG. 8). As a result, the lock hole 80b of the support member 80 may preferably be 
positioned so as to align with the lock holes 61a, 62a, and 63a, of the rear leg 60. The lock 
holes 61a, 62a, 63a, and 80b, thus aligned with each other, receive the hook-shape forward 
end portion of the lock member 74 (FIG. 9). That is, a condition in which the lock hole 80b 
is aligned with the lock holes 61a, 62a, and 63a, on the rear leg 60 means a condition in which 
the hook-shape forward end portion of the lock member 74 can be introduced thereinto (FIG. 
9). 
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[0027] 

The lock member 74 is urged counterclockwise in FIG. 9 around the hinge pin 78 by 
means of the spring 76. Therefore, the forward end portion of the lock member 74 passes 
through the lock holes 61a and 62a of the plate members 61 and 62, and the lock hole 80b of 
the support member 80, and extends into the lock hole 63a of the retaining plate 63. Thus, 
the upper end portion of the support member 80 and the rear leg 60 may preferably be 
interconnected. That is, the lock mechanism Gl may preferably interconnect the upper end 
portion of the support member 80 and the rear leg 60 and maintain a condition in which they 
are interconnected. In this condition, the support member 80 supports the rear leg 60 on the 
floor F from the behind side thereof. As shown in FIG. 8, when the seat is in the use 
condition, the rear leg 60, the support member 80, and the floor F, form a triangle (in this 
embodiment, substantially a right triangle). 
[0028] 

As described above, when the inner cable 79b of the cable 79 is pulled, the lock 
member 74 rotates clockwise in FIG. 9 against the force of the spring so that the hook-shape 
forward end portion of the lock member 74 is pulled out of the lock holes 61a, 62a, and 63a, 
of the rear leg 60, and the lock hole 80b of the support member 80. As a result, the 
connection between the upper end portion of the support member 80 and the rear leg 60 is 
canceled. 
[0029] 

Next, an operation for switching the seat from the use condition to the retracted 
condition will be described with reference to, in particular, FIGS. 11(A) to 16(B). Further, it 
is noted that the motion of the cushion frame 12 and the back frame 22 is substituted for the 
motion of the seat cushion 10 and the seat back 20. 
[0030] 

When the seat is in the use condition shown in FIG. 11(A) and 11(B), the front legs 
40 and the rear legs 60 rise up substantially vertically, so that the cushion frame 12 is 
substantially horizontally supported. At this time, the operating member 58 of the driving 
means 50, that may tilt the front legs 40, is most retracted as shown in FIG. 11(B) or FIGS. 2 
and 3. As a result, the connection pin 58b, that connects the connection member 58a and the 
connection arm 42a, is positioned on a forwardmost position (a leftmost position in the 
drawing). Further, the hook 58a-l, of the forward end of the connection member 58a, 
engages the engagement member 48 at a position rearward of the connection pin 58b (a right 
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side in the drawing). 
[0031] 

As shown in FIG. 11(B), when the seat is in the use condition, the front legs 40 and 
the operating member 58 (the connection member 58a) are interconnected at a first connecting 
portion CI and a second connecting portion C2. The first connecting portion CI is formed 
by the connection pin 58b. The second connecting portion C2 is formed by the hook 58a- 1 
and the engagement member 48 that are engaged with each other. Further, the front legs 40 
and the connection arm 42a are supported on the floor F by a third connecting portion C3. 
The third connecting portion C3 is formed by the lower supporting member 42. Thus, the 
front legs 40, the connection arm 42a, and the connection member 58a, may preferably form a 
three-joint link. 
[0032] 

In the use condition shown in FIGS. 11(A) and 11(B), when a switch for a seat 
retracting operation (not shown) is operated, the motor 32 of the driving means 30 is initially 
actuated. When the motor 32 is actuated, the reclining devices 26 are driven so that the back 
frame 22 (seat back 20) begins to tilt forwardly as shown in FIG. 12(A). When the back 
frame 22 is tilted, the connection brackets 24a of the upper arms 24 rotate around axes of the 
reclining devices 26, so that the right and left inner cables 79b are pulled. When the back 
frame 22 is tilted to a condition shown in FIGS. 12(A) and 12(B), the connection (lock) 
between the support members 80 and the rear legs 60 due to the right and left lock 
mechanisms Gl is canceled. 
[0033] 

After the connection between the support members 80 and the rear legs 60 by the 
lock mechanisms Gl has been canceled, the motor 52 of the driving means 50 is driven. 
When the motor 52 is driven, the operating member 58 is pushed out from the differential 
mechanism 54, so that the lower supporting member 42 of the front legs 40 is rotated around 
the axis contained in the bearing bracket 44, via the connection member 58a and the 
connection arm 42a. As a result, the front legs 40 are tilted backwardly, as shown in FIGS. 
13(A) and 13(B). As best shown in FIG. 13(B), after the operating member 58 starts to be 
pushed to the right or rear, the hook 58a- 1 of the connection member 58a is disengaged from 
the engagement member 48 of the front legs 40, thereby allowing the front legs 40 to tilt. 
[0034] 

When the front legs 40 are tilted backwardly, the link mechanism including the front 
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legs 40 is operated. As a result, the cushion frame 12 is lowered toward the floor F, and the 
rear legs 60 are also tilted backwardly. At this time, as shown in FIG. 13(A), the support 
members 80 folded down toward the floor F while sliding relative to the rear legs 60. 
Further, in synchronism with an operation of the link mechanism and the support members 80, 
the back frame 22 is continuously tilted. 
[0035] 

In the condition shown in FIGS. 14(A) and 14(B), a tilting operation of the rear legs 
60 and the support members 80 is completed, so that the rear legs 60 and the support members 
80 folded down onto the floor F. Further, a tilting operation of the back frame 22 is also 
completed and the motor 32 of the driving means 30 is stopped. However, a tilting operation 
of the front legs 40 is not yet completed, and a front side of the seat (the cushion frame 12) 
has not completely folded down onto the floor F. As will be apparent from FIG. 14(B), after 
the rear legs 60 start to be inclined (FIG. 13(A)), each of the lower hinge pins 66 is positioned 
in the forwardmost position within the elongated hole 64a of the bearing bracket 64. 
[0036] 

Thus, in the condition shown in FIGS. 14(A) and 14(B), the tilting operation of the 
rear legs 60 that constitute a part of the link mechanism has been completed. Therefore, in 
order to further fold down the front legs 40, it is necessary to shift the cushion frame 12 
backwardly. To this end, as shown in FIG. 15(A), when the front legs 40 are further tilted, as 
shown in FIG. 15(B), the hinge pins 66 of the rear legs 60 move backwardly within the 
elongated holes 64a. 
[0037] 

As shown in FIGS. 16(A) and 16(B), when the front legs 40 have completely folded 
down, the motor 52 of the driving means 50 is stopped. At this time, the positions of the 
upper supporting portions 46 (hinge pins 47) of the front legs 40 have been displaced 
forwardly than their positions as shown in FIG. 15(A). Therefore, as shown in FIG. 16(B), 
the hinge pins 66 of the rear legs 60 are brought back to the forwardmost positions within the 
elongated holes 64a. In the condition shown in FIGS. 16(A) and 16(B), the cushion frame 
12 has folded down to be substantially parallel to the surface of the floor F, so that the seat 
becomes placed into the retracted condition. Further, because the driving means 30 and 50 
are stopped, the seat may preferably be maintained in the retracted condition. 
[0038] 

In order to switch the seat from the retracted condition, shown in FIGS. 16(A) and 
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16(B), to the use condition shown in FIGS. 11(A) and 11(B), a switch (not shown) is operated 
such that the motors 32 and 52 of the driving means 30 and 50 are actuated reversely. When 
the seat rises up to the position as shown in FIGS. 12(A) and 12(B), the lock portion 80c of 
each of the support members 80 engages the guide pin 62b, and the lock holes 61a, 62a, and 
63a, of the rear legs 60 are aligned with the lock hole 80b of the support member 80. 
[0039] 

Thereafter, when the back frame 22 rotates to the position as shown in FIGS. 11(A) 
and 11(B), the pulling force applied on the right and left inner cables 79b is canceled. As a 
result, the support members 80 and the rear legs 60 are connected (locked) together again by 
the right and left lock mechanisms Gl so that the seat is returned to the use condition. 
Further, when the seat is returned to the use condition, the lower end portions of the rear legs 
60 contact the stoppers 68 and are pushed backwardly. As a result, the hinge pins 66 are 
positioned in the rearmost positions in the elongated holes 64a of the bearing brackets 64 
(FIG. 8). This position of the hinge pins 66 is maintained until the rear legs 60 is tilted 
backwardly again. 
[0040] 

In the condition shown in FIGS. 11(A) and 11(B), the motors 32 and 52 of the 
driving means 30 and 50 are respectively stopped. Further, the hook 58a-l of the connection 
member 58a of the driving means 50 engages the engagement member 48 of the front legs 40 
again during a transition between the condition shown in FIGS. 13(A) and 13(B) and the 
condition shown in FIGS. 12(A) and 12(B). When the seat is in the use condition, one end 
portion of each of the support members 80 is connected to each of the right and left rear legs 
60 by means of the lock mechanism Gl. The connecting position substantially corresponds 
to an intermediate position between the upper and lower support points (hinge pins 70 and 66) 
of each of the right and left rear legs 60. Therefore, when the seat is in the use condition, the 
rear legs 60 may preferably be supported on the floor F by means of the support members 80. 
As a result, the retractable seat thus constructed may preferably have an increased support 
strength in the use condition. Thus, the seat can be reliably supported even when an 
excessive load is applied thereto. 
[0041] 

Further, as will be apparent from FIGS. 2 and 3, when the seat is in the use condition, 
the support members 80 are positioned behind the rear legs 60 and are obliquely arranged 
relative to the rear legs 60 and the floor F. Also, the support members 80 are substantially 
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aligned with the direction of a load that is applied to the seat through a seat belt, for example, 
at the time of a frontal collision of a vehicle. As a result, the support strength for the seat at 
the time of the frontal collision of the vehicle is further enhanced. However, generally 
speaking, even if the bearing brackets 82 and the hinge pins 84 of the support members 80 are 
arranged obliquely with respect to the floor F in front of the rear legs 60 (under the seat 
cushion 10), sufficient support strength can be obtained. 
[0042] 

Regarding the lock mechanisms Gl, the lock members 74 are urged by the springs 76 
in the direction that the rear legs 60 and the support members 80 are interconnected (locked). 
When the back frame 22 is tilted with respect to the cushion frame 12, the lock members 74 
are automatically pulled out of the lock holes 61a, 62a, and 63a, of the rear legs 60 and the 
lock holes 80b of the support members 80, thereby unlocking the lock mechanisms Gl. 
Thus, in order to lock or unlock the lock mechanisms Gl, there is no need to use a special 
purpose motor or the like for operating the lock members 74. Further, the lock members 74 
rotate around the axes of the hinge pins 78 arranged inside of the rear legs 60 and extending 
along the longitudinal direction of the seat. Therefore, it is possible to reduce the mounting 
space for the lock mechanisms Gl and the moving space of the lock members 74. Moreover, 
it possible to reduce the thickness of the seat in the retracted condition. 
[0043] 

As shown in FIG. 17, a distance LI between the first connecting portion CI and the 
support portion C3, which corresponds to a rotating radius of the first connecting portion CI, 
is determined to be greater than a distance L2 between the connecting portion C2 and the 
support portion C3, which corresponds to a rotating radius of the second connecting portion 
C2. Therefore, when the seat is returned to the use condition from the retracted condition, a 
leftward moving distance of the first connecting portion CI is greater than a leftward moving 
distance of the second connecting portion C2. As a result, the second connecting portion C2 
is pulled leftwardly via the connection member 58a by a moving distance in excess of the first 
connecting portion CI. Due to this pulling force, when the seat is in the use condition, the 
front legs 40 are biased forwardly so as to be prevented from tilting rearwardly. Therefore, 
the front legs 40 may preferably be inhibited from rattling. 
[0044] 

The operating member 58 of the driving means 50 in this embodiment comprises a 
screw rod. Therefore, in either the use condition or the retracted condition of the seat, the 
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operating member 58 provides a locking function when the motor 52 is stopped. In 
particular, when the seat is in the use condition, the three-joint link of the front legs 40 may be 
relatively rigid. As a result, the seat is reliably retained regardless of types of load that is 
applied thereto. 
[0045] 

Second Detailed Representative Embodiment 

The second detailed representative embodiment will now described with reference to 

FIG. 18. 

Because the second embodiment relates to the first embodiment, only the 
constructions and elements that are different from the first embodiment will be explained in 
detail. Elements that are the same in the first and second embodiments will be identified by 
the same reference numerals and a detailed description of such elements may be omitted. 
[0046] 

As shown in FIG. 18, in this embodiment the first connecting portion CI is formed 
by a connecting portion of an end portion of a connection arm 42b and a forward end of the 
connection member 58a. As will be recognized, the connection arm 42b is fixed to the lower 
supporting member 42 of the front legs 40 and is inclined backwardly. Further, the second 
connecting portion C2 is formed by an engagement portion of the engagement member 48 of 
the front legs 40 and a hook 58a-2. In such a three-joint link thus formed, the leftward 
moving distance of the first connecting portion CI is greater than the leftward moving 
distance of the second connecting portion C2, because there is a substantial difference 
between the distances LI and L2. As a result, it is possible to obtain many of the same 
functions as the first embodiment, including but not limited to inhibiting rattles and providing 
a relatively rigid structure. 
[0047] 

Third Detailed Representative Embodiment 

The third detailed representative embodiment will now described with reference to 
FIGS. 19 to 23. 

Because the third embodiment relates to both the first and second embodiments, only 
the constructions and elements that are different from either the first and second embodiments 
will be explained in detail. Elements that are the same in the first to third embodiments will 
be identified by the same reference numerals and a detailed description of such elements may 
be omitted. 
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[0048] 

As shown in FIGS. 19 and 20, the seat cushion 10 is supported on the floor F by a 
pair of front legs 40 and a pair of rear legs 160. Similar to the first embodiment, the 
connection member 58a of the operating member 58 of the driving means 50 is connected to 
the connection arm 42a, fixed to the lower supporting member 42 of the front legs 40 via the 
connection pin 58b. However, unlike the first embodiment, the hooks 58a- 1 and 58a-2 of the 
connection member 58a and the engagement member 48 of the front legs 40 are not used. 
[0049] 

Lower end portions of the rear legs 160 are connected to bearing brackets 164 fixed 
to the floor F via hinge pins 166. Further, upper end portions of the rear legs 160 are 
connected to the cushion frame 12 via hinge pins 170. The right and left rear legs 160 are 
respectively supported from front sides thereof by support members 180 (i.e., restraint 
mechanism or support mechanism). That is, upper end portions of the support members 180 
are rotatably connected to the hinge pins 170, and lower end portions of the support members 
180 are connected to support blocks 182 mounted on the floor F. Therefore, similar to the 
first embodiment, when the seat is in the use condition shown in FIG. 19, the rear legs 160, 
the support members 180, and the floor F form a triangle. 
[0050] 

As shown in FIG. 20, each of the support members 180 is provided with a pin 91 that 
is positioned adjacent to the hinge pin 170. On the other hand, each of the rear legs 160 has 
a guide hole 90 for receiving and guiding the pin 91 that is positioned adjacent to the hinge 
pin 170. The guide hole 90 extends along a circular arc that is centered with respect to an 
axis of the hinge pin 170. Therefore, the support member 180 may preferably rotate around 
the axis of the hinge pin 170 relative to the rear leg 160 within a restrictive range defined by 
the pin 91 and the guide hole 90. Further, a torsion spring 92 is provided between the hinge 
pin 170 and the pin 91. As will be appreciated, the torsion spring 92 functions to broaden an 
angle between the support member 180 and the rear leg 160. Therefore, in the normal 
condition, the support member 180 and the rear leg 60 are spread over a desired angle (FIG. 
20). 
[0051] 

Next, an operation for switching the seat from the use condition to the retracted 
condition will be described with reference to FIGS. 19 and 21 to 23. This embodiment does 
not require a means corresponding to the lock mechanisms Gl of the first embodiment. 
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However, it is possible to use lock mechanisms (not shown) that can connect the lower end 
portions of the support members 180 to the support blocks 182, if necessary. In such a case, 
when the seat back 20, shown in the use condition in FIG. 19, is tilted forwardly, such lock 
mechanisms that intereconnect (lock) the lower end portions of the support members 180 and 
the support blocks 182 can be released via cables or the like. 
[0052] 

Thus, in the case in which lock mechanisms are utilized, the motor 52 of the driving 
means 50 is driven after canceling the lock of the lock mechanisms. When the motor 52 is 
driven, the operating member 58 of the driving means 50 is moved rearwardly and as a result, 
the front legs 40 and the rear legs 160 forming the link mechanism may preferably be tilted 
backwardly, as shown in FIG. 21. When the link mechanism is thus operated, the lower end 
portions of the support members 180 are separated from the support blocks 182. When the 
operating member 58 is further pushed out, as shown in FIG. 22, the seat cushion 10 is 
lowered toward the floor F, so that the support members 1 80 extend along the lower surface of 
the seat cushion 10. As shown in FIG. 23, when the front legs 40 and the rear legs 160 have 
completely folded down, the motor 52 of the driving means 50 is stopped. At this time, the 
support members 180 rotate around the axes of the hinge pins 170 against the force of the 
springs 92 and are superimposed on the rear legs 160. In a condition shown in FIG. 23, the 
seat cushion 10 is substantially parallel to the surface of the floor F, so that the seat is in a 
retracted condition. Further, because the driving means 50 is stopped, the seat may 
preferably be maintained in the retracted condition. 
[0053] 

When the seat is returned from the retracted condition to the use condition, the 
support members 180 and the rear leg 160 are spread over the desired angle due to the force 
of the springs 92 (FIG. 21). Therefore, when the seat is returned to the use condition (FIG. 
19), the lower end portions of the support members 180 are again supported by the support 
blocks 182, so that the rear legs 160, the support members 180, and the floor F, again 
substantially form a triangle. Thus, the support members 180 may preferably support the 
rear legs 160 from the front sides thereof. Therefore, when the seat is in the use condition, 
the seat exhibits high support strength against a load, in particular, a load applied from a rear 
side thereof. When the seat is in the use condition, because the driving means 50 is stopped, 
the use condition of the seat may reliably be maintained. 
[0054] 
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Fourth Detailed Representative Embodiment 

The fourth detailed representative embodiment will now described with reference to 
FIGS. 24 to 28. 

Because the fourth embodiment relates to the first to third embodiments, only the 
constructions and elements that are different from the first to third embodiments will be 
explained in detail. Elements that are the same in the first to fourth embodiments will be 
identified by the same reference numerals and a detailed description of such elements may be 
omitted. 
[0055] 

As shown in FIG. 24, in this embodiment a lower end portion of each rear leg 260 is 
connected to a bearing bracket 264 fixed to the floor F via a hinge pin 266. An upper end 
portion of each of the rear legs 260 is connected to the cushion frame 12 via a hinge pin 270. 
Further, the rear legs 260 are supported from front sides thereof by means of support members 
280 (i.e., restraint mechanism or support mechanism). 
[0056] 

A lower end portion of each of the support members 280 is rotatably connected to the 
bearing bracket 282 fixed to the floor F via a hinge pin 284. An upper end portion of the 
support member 280 is supported by a support portion 93 that is fixed to the upper end 
portion of the rear leg 260 (FIG. 25). Further, intermediate operating links 94 are provided 
between the rear legs 260 and the support members 280. The end portions of each of the 
operating links 94 are respectively connected to the rear leg 260 and the support member 280 
via pins 94a. When the seat is in the use condition shown in FIG. 24, the rear leg 260, the 
support member 280, and floor F, substantially form a triangle. Therefore, the seat exhibits 
high support strength when in the use condition. Further, because the driving means 50 is 
stopped, the seat may preferably be maintained in the use condition. 
[0057] 

Next, an operation for switching the seat from the use condition to the retracted 
condition will be described with reference to FIGS. 24 and 26 to 28. When the motor 52 of 
the driving means 50 is started, the operating member 58 is pushed out toward the rear (right 
of FIG. 24). As a result, as shown in FIG. 26, the front legs 40 and the rear legs 260 forming 
a link mechanism are tilted backwardly. When the link mechanism is thus operated, the 
upper end portions of the support members 280 are separated from the support portions 93. 
Thereafter, the support members 280 are tilted backwardly together with the rear legs 260 by 
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means of the operating links 94. As shown in FIG. 27, when the seat is in a condition 
immediately before the retracted condition, the support members 280 are substantially parallel 
to the rear legs 260. As shown in FIG. 28, when the seat is in the retracted condition, the 
support members 280 extend along the lower surface of the seat cushion 10 together with the 
rear legs 260. Further, because the driving means 50 is stopped, the seat may reliably be 
maintained in the retracted condition. 
[0058] 

When the seat is returned from the retracted condition to the use condition, the 
support members 280 are moved together with the rear legs 260 by means of the operating 
links 94. Eventually, the upper end portions of the support members 280 are again supported 
by the support portions 93. 
[0059] 

Fifth Detailed Representative Embodiment 

The fifth detailed representative embodiment will now described with reference to 
FIGS. 29 to 32. 

Because the fifth embodiment relates to the first embodiment, only the constructions 
and elements that are different from the first to fourth embodiments will be explained in detail. 
Elements that are the same in the first to fifth embodiments will be identified by the same 
reference numerals and a detailed description of such elements may be omitted. 
[0060] 

As shown in FIG. 29, this embodiment utilizes the rear legs 260 and the support 
members 280 that are similar to those used in the fourth embodiment. However, unlike the 
fourth embodiment, the front legs 40 and the support members 280 are interconnected by 
means of operating links 95. End portions of the operating links 95 are respectively 
connected to the front legs 40 and the support members 280 via pins 95a. When the seat is 
shifted from the use condition shown in FIG. 29 to the retracted condition shown in FIG. 32, 
or vice versa, the support members 280 are moved together with the front legs 40 by means of 
the operating links 95. 
[0061] 

Sixth Detailed Representative Embodiment 

The Sixth detailed representative embodiment will now described with reference to 
FIGS. 33 to 36. 

Because the sixth embodiment relates to the first to fifth embodiments, only the 
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constructions and elements that are different from the first to fifth embodiments will be 
explained in detail. Elements that are the same in the first to sixth embodiments will be 
identified by the same reference numerals and a detailed description of such elements may be 
omitted. 
[0062] 

As shown in FIG. 33, this embodiment utilizes the rear legs 160 and the support 
members 180 that have substantially the same construction as those of the third embodiment. 
However, unlike the third embodiment, the guide holes 90 of the rear legs 160, the pins 91 of 
the support members 180, and the springs 92 are not used. Instead, the front legs 40 and the 
support members 180 are interconnected by means of operation links 96. End portions of 
the operation links 96 are respectively connected to the front legs 40 and the support members 
180 via pins 96a. When the seat is moved from the use condition shown in FIG. 33 to the 
retracted condition shown in FIG. 36, or vice versa, the support members 180 are operated in 
the same manner as in the third embodiment by means of the operation links 96. 
[0063] 

Seventh Detailed Representative Embodiment 

The seventh detailed representative embodiment will now described with reference 
to FIGS. 37 to 39. 

Because the seventh embodiment relates to the first to sixth embodiments, only the 
constructions and elements that are different from the first to sixth embodiments will be 
explained in detail. Elements that are the same in the first to seventh embodiments will be 
identified by the same reference numerals and a detailed description of such elements may be 
omitted. 
[0064] 

As shown in FIG. 37, in this embodiment lower end portions of rear legs 360 are 
connected via hinge pins 366 to bearing brackets 364 fixed to the floor F. upper end portions 
of the rear legs 360 are connected to the cushion frame 12 via hinge pins 370. Further, the 
rear legs 360 are supported from front sides thereof by support members 380 (i.e., restraint 
mechanism or support mechanism). That is, upper end portions of the support members 380 
are rotatably supported by the hinge pins 370. Further, pins 384 are provided on lower ends 
of the support members 380. The pins 384 engage elongated guide holes 382a of guide 
brackets 382 mounted on the floor F. The pins 384 are capable of longitudinally moving 
along the guide holes 382a. Further, although a driving means for switching the seat 
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between the use condition and the retracted condition is not shown in FIGS. 37 to 39, this 

embodiment includes the driving means. 

[0065] 

When the seat is switched from the use condition to the retracted condition, the front 
legs 40 and the rear legs 360 constituting a link mechanism are tilted backwardly. At this 
time, the pins 384 of the support members 380 move backwardly along the guide holes 382a 
of the guide brackets 382 (FIG. 38). In the retracted condition shown in FIG. 39, the pins 
384 have been shifted to the rearmost positions within the guide holes 382a. In this 
condition, the support members 380 extend along the lower surface of the seat cushion 10 
together with the rear legs 360. On the contrary, when the seat is returned from the retracted 
condition to the use condition, the front legs 40 and the rear legs 360 are rotated forwardly. 
At this time, the pins 384 of the support members 380 move forwards along the guide holes 
382a. 
[0066] 

Eighth Detailed Representative Embodiment 

The eighth detailed representative embodiment will now described with reference to 
FIGS. 40 to 42. 

Because the eighth embodiment relates to the first to seventh embodiments, only the 
constructions and elements that are different from the first to seventh embodiments will be 
explained in detail. Elements that are the same in the first to eighth embodiments will be 
identified by the same reference numerals and a detailed description of such elements may be 
omitted. 
[0067] 

As shown in FIGS. 40 to 42, in this embodiment lower end portions of rear legs 460 
are connected to bearing brackets 464 fixed to the floor F via hinge pins 466. Upper end 
portions of the rear legs 460 are connected to the cushion frame 12 via hinge pins 470. 
Further, triangular support members 480 (i.e., restraint mechanism or support mechanism) are 
provided in front of the rear legs 460. The support members 480 extend along the rear legs 
460 and are integrated therewith. As will be apparent, each of the triangular support 
members 480 are appropriately shaped so that one side thereof contacts the floor F when the 
seat is in the use condition. Further, although a driving means for switching the seat between 
the use condition and the retracted condition is not shown in the drawings, this embodiment 
includes the driving means. 
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[0068] 

When the rear legs 460 are tilted backwardly in order to switch the seat from the use 
condition to the retracted condition, the support members 480 move together with the rear 
legs 460 (FIG. 41). In the retracted condition shown in FIG. 42, the support members 480 
also fall down onto the floor F. When the seat is returned from the retracted condition to the 
use condition, the support members 480 rotate forwards together with the rear legs 460. In 
the use condition shown in FIG. 40, the rear legs 460 are supported by the support members 
480. 
[0069] 

Ninth Detailed Representative Embodiment 

The ninth detailed representative embodiment will now described with reference to 
FIGS. 43 to 47. 

Because the ninth embodiment relates to the first to eighth embodiments, only the 
constructions and elements that are different from the first to eighth embodiments will be 
explained in detail. Elements that are the same in the first to ninth embodiments will be 
identified by the same reference numerals and a detailed description of such elements may be 
omitted. 
[0070] 

As shown in FIG. 43, this embodiment uses rear legs 560 and support members 580 
that respectively have a construction similar to that of the seventh embodiment. Lower end 
portions of the rear legs 560 are connected to bearing brackets 564 fixed to the floor F via 
hinge pins 566. Upper end portions of the rear legs 560 are connected to the cushion frame 
12 via hinge pins 570. The rear legs 560 are supported from front sides thereof by support 
members 580 (i.e., restraint mechanism or support mechanism). Upper end portions of the 
support members 580 are rotatably supported via the hinge pins 570. Lower end portions of 
the support members 580 are longitudinally movably supported by means of guide rails 582 
(i.e., guide mechanism) provided on the floor F. Further, lock mechanisms G2 are provided 
on the forward ends of the guide rails 582. The lock mechanism G2 are mounted on the 
floor F. 
[0071] 

Further, although a driving means for switching the seat between the use condition 
and the retracted condition is not shown in the drawings, this embodiment includes the 
driving means. Like the first embodiment, the driving means has an operating member and 
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the forward end portion of the operating member is connected to the lower supporting 

member 42 of the front legs 40, 

[0072] 

As shown in FIG. 45, a lower end of each of the support members 580 is provided 
with a pin 584 that is adapted to move along the guide rail 582. The pin 584 is provided 
with a roller 584a that is guided by the guide rail 582. Each of the lock mechanisms G2 is 
composed of a pair of latches 620 and a pair of cam members 630 that are respectively 
positioned between a pair of base plates 610 fixed to the floor F (FIG. 47). As best shown in 
FIG. 46, each of the base plates 610 has a recess 612. The recess 612 is arranged and 
constructed to receive the pin 584 when it is moved to a forward end portion of the guide rail 
582. 
[0073] 

The latches 620 are rotatably supported on the base plates 610 via support shafts 624. 
Each of the latches 620 has a downwardly opened hook portion 622. The hook portion 622 
is arranged and constructed to engage the pin 584 when the pin 584 is received in the recesses 
612 of the base plates 610. Further, each of the latches 620 has a cam follower pin 628. 
The cam follower pin 628 is positioned above the hook portion 622. Torsion springs 626 are 
provided on the support shafts 624. As best shown in FIG. 47, the torsion springs 626 are 
positioned outside of the base plates 610. One end of each of the springs 626 engages the 
latch 620. The other end of the spring 626 engages the support shaft 624. Thus, the latches 
620 are normally urged clockwise in FIGS. 45 and 46 around the support shafts 624. 
[0074] 

The cam members 630 are substantially reverse fan shaped plates and are positioned 
above the latches 620. Upper end portions of the cam members 630 are rotatably supported 
on the base plates 610 via a common support shaft 634. Further, lower ends portions of the 
cam members 630 are respectively formed with specially shaped elongated cam holes 632. 
The cam holes 632 receive the cam follower pins 628 of the latches 620. As best shown in 
FIG. 45, the base plates 610 are also formed with arcuate guide holes 616 that is arranged and 
constructed to guide the cam follower pins 628 when the latches 620 rotate. 
[0075] 

As shown in FIG. 47, each of the lock mechanism G2 further includes a lever 640. 
An upper end portion of the lever 640 is rotatably supported via the support shaft 634. As 
shown in FIGS. 45 and 46, the lever 640 and the two cam members 630 are interconnected 
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via a connection pin 642 that passes through openings 614 formed in the base plates 610. 
Therefore, the cam members 630 and the lever 640 can rotate integrally around the support 
shaft 634. A torsion spring 646 is provided on the support shaft 634. One end of the spring 
646 engages one of the base plates 610 and the other end thereof engages a spring receiver 
(spacer) 644 that is provided on the connection pin 642. Thus, the cam members 630 and 
the lever 640 are normally urged clockwise in FIGS. 45 and 46 around the support shaft 634. 
[0076] 

Each of the lock mechanisms G2 is associated with a cable 650 having an outer tube 
650a and an inner cable 650b. As shown in FIGS. 45 and 46, one end of the outer tube 650a 
of the cable 650 is connected to a cable bracket 652 fixed to the floor F. As best shown in 
FIG. 47, one end of the inner cable 650b of the cable 650 is connected to a pin 647 that is 
provided on a lower end of the lever 640. Further, similar to the cable 79 of the first 
embodiment, the other end of the outer tube 650a and the other end of the inner cable 650b 
are arranged and constructed such that the inner cable 650b is pulled when the seat back 20 is 
tilted forwardly. 
[0077] 

As best shown in FIG. 47, the latches 620 are closely arranged adjacently and are 
sandwiched between the cam members 630. The latches 620 are separately rotatable around 
the respective support shafts 624. On the contrary, the cam members 630 integrally rotate 
together with the lever 640 around the support shaft 634. 
[0078] 

When the seat is in the use condition shown in FIG. 43, as shown in detail in FIG. 45, 
the pins 584 provided on the lower ends of the support members 580 engage the recesses 612 
of the base plates 610. Further, the hook portions 622 of the latches 620 engage the pins 584. 
Thus, when the seat is in the use condition, the lower ends of the support members 580 are 
positioned on a forward end of the guide rails 582 and are connected to the floor F by means 
of the lock mechanisms G2. Therefore, the seat is reliably retained when in the use 
condition. 
[0079] 

When each of the lock mechanisms G2 are locked, both of the latches 620 engage the 
pin 584. That is, the latches 620 are urged toward the pin 584 by means of the respective 
springs 626. Thus, the support members 580 are reliably secured to the floor F. 
[0080] 
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When the seat is switched from the use condition to the retracted condition, the seat 
back 20 is tilted forwardly. At this time, the inner cable 650b of the cable 650 is pulled. As 
a result, the lever 640 of each of the lock mechanisms G2 rotates counterclockwise around the 
support shaft 634 together with the cam members 630. At this time, the cam follower pins 
628 of the latches 620 move along the cam holes 632 of the cam members 630, so that the 
latches 620 rotate counterclockwise around the support shafts 624. As a result, as shown in 
FIG. 46, the latches 620 are disengaged from the pin 584, so that the lower end of the support 
member 580 is free to move rearwardly. 
[0081] 

Thereafter, when the front legs 40 and the rear legs 560, constituting a link 
mechanism, are tilted backwardly, the pin 584 (the roller 584a) of each of the support 
members 580 moves backwardly along the guide rail 582. Because the lower end of each of 
the support members 580 is guided by means of the guide rail 582 and the roller 584a (i.e., 
guide mechanism), the seat can be smoothly switched between the use condition and the 
retracted condition. 
[0082] 

In the retracted condition shown in FIG. 44, the pin 584 provided on the lower end of 
each of the support members 580 is positioned on a rear end of the guide rail 582. In this 
condition, the support member 580 is superimposed on the rear leg 560 and is positioned 
adjacent to the lower surface of the seat cushion 10 and the floor F. Further, in this condition 
each of the lock mechanisms G2 is positioned in front of an upper end of the folded seat back 
20 so as to be laterally aligned with the headrest 21. 
[0083] 

When the seat is returned from the retracted condition to the use condition, the front 
legs 40 and the rear legs 560 are rotated forwardly. As a result, the pin 584 provided on the 
lower end of each of the support members 580 moves forwardly along the guide rail 582. 
When the pin 584 reaches the forward end of the guide rail 582, the pin 584 is locked by 
means of the lock mechanism G2. 
[0084] 

In the above-described embodiments, the rear legs of the seat are supported by means 
of the support members (i.e., restraint mechanism or support mechanism). However, the 
front legs 40 can be supported by means of the support members on the floor F. 
[0085] 
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Representative examples of the present invention have been described in detail with 
reference to the attached drawings. This detailed description is merely intended to teach a 
person of skill in the art further details for practicing preferred aspects of the present teachings 
and is not intended to limit the scope of the invention. Only the claims define the scope of 
the claimed invention. Therefore, combinations of features and steps disclosed in the 
foregoing detail description may not be necessary to practice the invention in the broadest 
sense, and are instead taught merely to particularly describe detailed representative examples 
of the invention. Moreover, the various features taught in this specification may be 
combined in ways that are not specifically enumerated in order to obtain additional useful 
embodiments of the present teachings. 
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